June 2015 Water Supply Briefing

National Weather Service, Northwest River Forecast Center

Telephone Conference: 1-877-501-8577
Pass Code: 71967
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Water Supply Summary

www.nwrfc.noaa.gov/ws/

River and Hydrology Water Supply Observations Weather Forecasts Climate
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Drought Summary

= Low (even record low) snowpack across the Pacific Northwest have played a big

role in prompting drought declarations

» NWRFC volume forecasts help inform county and state-level drought decisions

U.S

CURRENT DROUGHT DECLARATIONS
State Counties Extent
Washington 39 State-wide
Central,
Oregon 15 eastern,
southern
Idaho 5 Southeastern
Montana 0 N/A Brod Rigpey

May 26, 2015

{Refeased Thursday, May. 28, 2015)

Drought Monitor

s —

us f.'#_l_cl._i rimanl af Agrciifong

http:fifdroughtmonitor.unl.edu/



Volume Forecast Inputs

= Observed Conditions:
* Precipitation

= Temperature L _ Hydrologic
= Snowpack model states

= Runoff

= Future Conditions:

» 0, 5, or 10 days of forecast precipitation and temperature




Observed Seasonal Precipitation

www.nwrfc.noaa.gov/water_supply/wy_summary

River and Hydrology | Water Supply | Obse

Search
Enter NWS ID:

DIVISION NAME

Columbia River Basin above Grand Coulee Dam
Snake River Basin above Ice Harbor Dam
Middle Columbia Lower Tributaries

Columbia River Basin above The Dalles Dam
*Western Washington

*Western Oregon

*Average of contributing divisions

Creation Time: Wednesday, Jun 3, 2015

[ -
Seasonal Precipitation
Oct 1,2014 - ,"lun 02,2015

|

|

Seasonal

Precipitation
(Percent Normal)

Below 50 %
50-70%
70-90%
90 -110%
110 -130%
Above 130 %

Northwest River Forecast Center

WY 2015

OBS
291in
15in
17 in
20in
67 in
49 in

Creation Time: Tuesday, Jun 3, 2014

WY 2015
% NORM

102
84
83
90
81
81

\
Seasonal PreTEipitation
Oct 1, 2013 - Jun 02, 2014

|

Seasonal
Precipitation
. {Percent Normal)

Below 50 %

Northwest River Forecast Center

WY 2014
% NORM

93
80
/8
83
83
76
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Observed Monthly Precipitation

www.nwrfc.noaa.gov/water_supply/wy_summary

Monthly Precipitation 3 Monthly Precipitation =) Monthly Precipitation
January 2015 February 2015 March 2015

Manthly
Precipitation

||
L] 50-70%
L] | : \ _ 70 - 00 %
- : b t . 90 -110%
[ | ¥ ’ p 110-130%
Bl roovei20% t p g P Above 130 %

Creation Time: Sunday, Fal 1, 2015 Morthwest River Forecasi Center Creation Time: Moaday, Mar 2, 2015 Northwest River Forecast Center Creation Time: Wednesday, Apr 1, 2015  Northwest River Forecast Center

Monthly Precipitation q Monthly Precipitation
April 2015 May 2015

Monthily
Precipitation

 (Percint Normal) Yt _
[ ] o B0 % ¢ ' Below 50 %
== ; : Bl s0-7%
1 70 - 60 %
[ T B : 00 - 110%
Bl vo- 110-130%
B oo L \ Abave 130 %

Craation Time: Momday, May 4, 2015 Northwest River Farecast Canter Creation Time: Monday, jua 1, 2015 Northwest River Forecast Center
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Temperature Departure
October 2014

Craation Time: Moaday, Nov 3, 2014 HNoithwe st River Faiscast Canter

Temperature Departure
February 2015

Craation Tima: Moaday, Mar 2, 2015 Moithwest River Faiecast Canter

Observed Monthly Temperatures

www.nwrfc.noaa.gov/water_supply/wy_summary

Temperature Departure
Movember 2014

Creation Time: Mosday, Dec 1, 2014 MNaorthwast River Forcast Cantar

Temperature Departure
March 2015

Narthiwest River Fol#cast Canter

Creation Time: Wednesday, Apr 1, 2015

Temperature Departure
December 2014

Craation Time: Friday, Jan 2, 2015 Nod thiwest River For&cast Center

Temperature Departure
April 2015

Creation Time: Meaday, May 4, 2015 Harthwest River Forecast Center

Temperature Departure
January 2015

Craation Tima: Sunday, Fab 1, 2015 HNoithwe st River Faiscast Canter

Temperature Departure
May 2015

Creation Time: Moaday, Jun 1, 2015 Hor thwest River Forecast Center

= More rain than snow (vs. normal conditions) and early snow melt - early runoff
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www.nwrfc.noaa.gov/ws/

River and Hydrology Water Supply Observations Weather Forecasts Climate ‘ NWRFC

Home Zoom Out - Quick Zooms - ESP Issued: 2015-06-03 Ensemble Date: 2015-06-03

Search b 7

PR ¢ A Since Oct 1st

< o Banff *Calgary

© Brooks
o Medicine

Hat
o Lethbridge

Billings e

Riverton e

Green River e

*Observed runoff adjusted for changes in upstream storage

LOCATION

Columbia River —
Arrow Lakes

Kootenai River —
Queens Bay

Clark Fork River —
Plains

Columbia River —
Grand Coulee Dam

Snake River —
Shelley

Snake River —
Brownlee Dam

Snake River —
Lower Granite

John Day River —
Service Creek

Yakima River —
Parker

Columbia River —
The Dalles Dam

Skagit River —
Concrete
Dungeness River —
Sequim

Willamette River —
Salem

Rogue River —
Raygold

*Observed Runoff Conditions
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K7l  Observed Snowpack Conditions

www.nwrfc.noaa.gov/snow

Snow Water Equivalent Snow Water Equivalent Snow Water Equivalent
EAST CREEK NORTH FORK JOCKO SNOTEL PHILLIPS BENCH SNOTEL
Water Year 2015 - Elevation 6660 feet WaterYear2015 - Elevation 6330 feet Water Year 2015 - Elevation 8200 feet

Snow Water Equivalent (swe), Inches
Snow Water Equivalent (swe), inches
Snow Water Equivalent (swe), inches

o

)

0 L L L L L L L L L L L L
DEC JAN FEB MAR APR  MAY JUN JuL AUG ocT FEB MAR  APR  MAY AuG ocT FEB MAR APR  MAY
Month Month

Month Created: 08/03/2015 08:56 POT Created: 06/03/2015 08:50 PDT

Snow Water Equivalent Snow Water Equivalent Snow Water Equivalent

BANNER SUMMIT MF NOOKSACK SNOTEL . MT HOOD TEST SITE SNOTEL
Water Year2015 - Elevation 7040 feet Water Year 2015 - Elevation 4980 feet Water Year 2015 - Elevation 5400 feet

Snow Water Equivalent (swe), Inches
Snow Water Equivalent (swe), inches
Snow Water Equivalent (swe), inches

Created: D6/03/2015 00:00 FDT

APR  MAY
Month

DEC  JAN  FEB MAR  APR  MAY AUG oct FEB  MAR  APR  MAY FEB  MAR
Month Created: 0/03/2015 08:01 POT Month Created: 06/03/2015 00:02 PDT

= QObserved snow water equivalent (SWE) values provided by:
» Natural Resources Conservation Service (NRCS) SNOTEL network
» Environment Canada (EC) Automated Snow Pillow network

Created: 06/03/2015 00:03 PDT




Volume Forecast Inputs

= Observed Conditions:
* Precipitation

= Temperature L_ Hydrologic
= Snowpack model states

= Runoff

= Future Conditions:

» 10, 5, or 0 days of forecast precipitation and temperature
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Short-Term Weather Forecasts

www.nwrfc.noaa.gov/water_supply/wy summary

10 Day Forecast Precipitation: Volume Analysis

10 Day QPF 10 Day Precipitation Climatology . .
B 122, 02015 eadngizzoMiaRols: = Relatively dry conditions forecasted to

e N &y A continue across much of the PNW
(Inches) < ™ .

= Central Idaho may see some moisture

» Temperatures expected to be warm

(NERRRCEmE ]
‘ (NERRNCEma ]

» Water supply forecasts have steadied
, = Already well within volume period

,@ = Late spring rains can contribute, but
- Creation Time: Wed Jun 3164547 UTC 2015 " Creation Time: Wed Jun 3 16:45:51 UTC 2015 snowmelt is main input in most locations
10 Day QPF (Deviation from Climatology) 10 Day QPF (Percent of Climatology)

Ending 12Z, 06/13/2015 Ending 12Z, 06/13/2015

Precipitation
(Percent Normal)

Bl s man 25
[ *

07510125
12510200
20016300
Above 3.00

L
:RS q ?ganokum.
AR-NORNAL

b

Creation Time: Wed Jun 3 16:45:54 UTC 2015

WWW.CPC.Ncep.noaa.gov



Climate Outlook

WWW.CpC.Nncep.noaa.gov

Three Month Outlook
12 ke
B Mid-May 2015 Plume of Model ENSO Predictions
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Figure provided by the International Research
Institute (IRIl) for Climate and Society
(updated 19 May 2015).

Temperature

» May see some moisture, but unlikely to significantly impact seasonal volumes
» \Warm temperatures can increase consumptive water uses - decrease measured volumes
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4 Official Water Supply Forecasts

4,7,“4

www.nwrfc.noaa.gov/ws/
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© OpenStreetMap contributors, CC-BY-SA, Imagery © Mapbox




Official Water Supply Forecasts

www.nwrfc.noaa.gov/ws/

EAST-SIDE APR - SEP
T QUESITEr - ' 3 v (07 R d LOCATION % NORM
Jun 3, 2015 ;

o Williams
Lake

Columbia River —

Arrow Lakes 91

o Red Deer
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43
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© OpenStreetMap contributors, CC-BY-SA, Imagery © Mapbox




0 KTMOSE,,
R Epy
3

Columbia River — The Dalles Dam

www.nwrfc.noaa.gov/water_supply/ws_forecasts.php?id=TDAO3

Close

Data/Normals l Rankings Adjustments I Verification Verify All Years m

Beta Monthly Water Supply Forecasts

Overlay

Data Files

ESP10 ESP5 ESPO

CSV (ESP10 / APR-SEP
Forecast Ensemble

COLUMBIA - THE DALLES DAM (TDAO3) Water Supply Forecasts s —
Forecasts for Water Year 2015 COLUMBIA - THE DALLES DAM [ EsPto
Official Forecast 120 , , Penold APRtoSEPI—— Waler‘realr2ll15 , , —20
= 10 days QPF: Ensembl‘e: 201 5-05-0%‘!555'90': 2015-06-03
115 =4 115
| orecasts Are in KAF | 30 Year
o
Fgreergc?;t 0% || 50% Avefage 10 % [égf-réagfnp 110 1110
[ APR-SEP | 64527 |[ ees27 J[|__72 J[ 68928 || 92704 | 105 3 105
APRJUL ][ 54915 |[ 55997 70 58047 79855 I Latest ]
APR-AUG |[ 60216 |[ 61840 71 64290 87532 100 1 100
JAN-SEP || 94602 || 96642 || 85 39007 114216 % I forecast 1
[ JaNJuL || 85407 || ee4e0 || 85 || 88539 || 101368 | f 95 \ 195
| OCTSEP | 113104 |[ 115144 || 88 || 117509 || 130518 || g | ]
= I ]
= 5 days QPF:Ensemble: 2015.06-03 Issued: 2015-06-03 g 90 I l"‘ I 190
[ APR-SEP |[ 64350 |[ 67084 || 72 | 70420 | 92704 || I ]

[ APRJUL || 54694 |[Besa1 J[ 71 |[ 59304 | 79855 ||| @ 5 1%
| APR-AUG || 60264 | 62488 || 71 || 65181 || 87532 || @ 80 mﬂ“ﬂ 1 80
JAN-SEP || 94437 | a7168 85 100542 114216 JII [[ ]
JANJUL ][ 85186 |[ 87033 86 89796 101368 75 H - 178
OCT-SEP || 112939 || 115671 || 89 || 119045 ]| 130518 | ]ﬂﬂ]ﬂﬂ]n | | ]
= 0 days QPF:Ensemble: 2015-06-03 Issuwed: 2015-05-03 ?'IJ:— I||||I||||||I|||||||_||' |I ] 70
APRSEP || 64799 || 67842 || 73 || 148 92704 b |||l|!|HL[['L{;i:I'I!:.||'. o5
APRJUL || 55042 || 57388 || 72 || 60408 79855 : <oy Norma L ilgjing
[ APR-AUG || 60591 || 63288 |[ 72 || 66715 || 87532 | -: ] , , ] , ] , 1 60

| JAN-SEP || 94875 |[ o7s1a || 86 |[ 101477 || 114216 | ocT NOV DEC JAN FEB MAR APR MAY JUN

I JAN-JUL ” 85534 “ £7880 H &7 ” 90300 H 101368 I Most Recent Forecast for ESP10: Issued Date D6/03/2015 Date of Ensemble Plot Created 06/02/2015 02:40 PDT
OCT-SEP_|[ 113378 |[ 116422 89 119980 130518
Move the mouse over the desired "Forecast Period” to display a graph. Max Scale ® Scale To Data Scale To Last 45 Days

90% -> 9 in 10 chance of volume being exceeded (quite likely)
50% -> 5 in 10 chance of volume being exceeded (most likely)

10% -> 1 in 10 chance of volume being exceeded (a possibility)
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Beta Monthly Water Supply Forecasts

oo CITHETS ST C

COLUMBIA - GRAND COULEE DAM (GCDW1) Water Supply Forecasts e —
Forecasts for Water Year 2015 COLUMBIA - GRAND COULEE DAM [ Esrio
Period APR to SEP -- WaterYear2015
Official Forecast 80 ] ' ] ] ] ] ] ] 80
= 10 days QPF: Ensemble: 2015-06-03 Issued: 2015-06-03
| Forecasts Are in KAF | 20 Year 75 145
Forecast % Average
Period 90 % 50 % Average 10 % (1981-2010)
APR-SEP )| 45464 || 47460 | 78 | 49628 || 60110 |
[ APRJUL || 38633 |[ 39578 78 41567 51015 7o 17
[ APR-AUG |[ 42680 |[ 44138 78 46431 56763
[ JAN-SEP |[ 61121 |[ 63131 02 65218 68694 < 65 1 65
[ JANJUL ||[ 54628 |[ 55573 [ 03 ][ 57562 || 59599 | ﬁ
OCT-SEP J[ 71777 |[ 73787 || @6 ][ 75874 || 76824 | g
=
= 5 days QPF:Ensemble: 2015-06.03 Issued: 2015-06-03 S 60 | H 7 80
[ APRSEP | 45334 |[ 47909 [ 80 | 50856 || 60110 ||| ® | "H |||
[ APRJUL |[38348 |[4voas ][ 78 (42298 | 51015 || & ‘l ||||| |||||“| |||| I 1 s
[ APRAUG || 42468 |[ 44626 || 79 | 46950 || 56763 || & | ||‘[|||||| |I||||||||.“
JAN-SEP || 60996 || 63578 a3 66503 68694 I |‘ lm |
JAN-JUL || 54343 || 56041 a4 58293 59599 50 H ”"l ” ||| 1 50
OCT-SEP _|[ 71652 |[ 74234 a7 77159 76824 = | X
= 0 days QPF:Ensemble: 2015-06-03 Issued: 2015-06-03 I' I
APR-SEP || 45486 |[ 48202 &0 51391 60110 4s 14
APR-JUL |[ 38300 |[ 40483 79 42925 51015 SUFF NG — SU-T M
| APR-AUG | 42493 || 45286 || 80 | 47792 || 56763 | 40 , , , , , , | 1 40
[ JAN-SEP |[ 61144 |[ 63956 || 93 | 66931 | 68694 | ocT Nov DEC JAN FEB MAR APR MAY JUN
| JAN-JUL ” 54295 ” 56488 ” 85 ” 58920 ” 39599 | Most Recent Forecast for ESP10: Issued Date 06/03/2015 Date of Ensemble Plot Created 06/03/2015 02:51 PDT
| OCTSEP |[ 71800 || 74612 || a7 | 77587 || 76824 |
Move the mouse over the desired "Forecast Period” to display a graph. Max Scale ® Scale To Data Scale To Last45 Days




New Monthly Water Supply Products

www.nwrfc.noaa.gov/ws/

volume, KAF

Water Supply Volume Monthly Forecasts (ESP10) for Water Year 2015

(GCDW1) COLUMEIA - GRAND COULEE DAM
Max, Min, $0%, 10%, and Median

18000 T T T T T T T T T T L] 18“““
&

F B Obs Runoff

16000 Heavy early O EsP10 Forecast || 16000
| runoff & ¢ 30 Vear Average

14000 - E - 14000

12000 | Light runoff {12000
! ® ahead 1

10000 - - 10000

8000 - - 8000
A & | ]

6000 -~ & - 6000
4000 - % ; -1 4000
0 - | . .
ocT NOV DEC JAN FEB MAR APR MAY JUN JUuL AUG SEP
Month

Ensemble Date: 2015-08-03

Plat Created: 00/03/2015 02:52 PDT

COLUMBIA - GRAND COULEE DAM
Forecasts For Water Year 2015

COLUMBIA - GRAND COULEE DAM
Forecasts For Water Year 2015

Forecasts For Water Year 2015

COLUMBIA - GRAND COULEE DAM

ESP Monthly Water Supply Forecast
10 days QPF: Ensemble: 2015-06-03 Issued: 2015-06-03

ESP Monthly Water Supply Forecast
5 days QPF: Ensemble: 2015-06-02 Issued: 2015-06-03

ESP Monthly Water Supply Forecast

0 days QPF: Ensemble: 2015-06-03 Issued: 2015-06-03

* Partial Morthly Tetal

* Partial Morthly Tetal

Forecasts Are in KAF 0 Year Forecasts Are in KAF 30 Year Faorecasts Are in KAF 30 Year
Forecast £ Obs Runoff Average Forecast £ Obs Runoff Awerage Forecast % Obs Runoff Average
Period | 90 % || 50 % || Average| 10 % || (2015-06-03) || (1951-2010) ||| Period || 90 % [ 50 % | Awverage | 10 % || (2015-06-03) || (1951-2010) ||| Period | 90 % || 50 % || Average || 10 % || (2015-06-03) || (19581-2010)
oCcT 319 2784 oCT 319 2784 oCT 3191 2784
MOV 3878 2804 NCV 3878 2884 NCW 3878 2894
DEC 3578 2452 DEC 3578 2452 DEC 3578 2452
JAN 3102 2455 JAN 3102 24585 JAN 3102 2465
FEB 5770 2433 FEB 5770 2433 FEB 5770 2433
MAR 7123 3686 MAR 7123 3666 MAR 7123 3656
AFR [ k] 7143 APR GE23 7143 APR 6023 7143
MAY 12345 15506 MAY 12345 15506 MAY 12345 15506
JUN  [12516][13113 75 13768 1216* 17434 JUN  |[12240) 12078 T4 14107 1216* 17434 JUN [12041][13207) 76 14681 1216 17434
JUL | 8257 [ 7172 [£5 2401 10934 JUL 6440 || 7504 ] 828 10934 JUL | 8833 || 7668 70 Ena 10834
AUG | 3040 || 4323 75 5135 5747 AUG || 4031 || 4426 I h245 5747 AUG | 4054 || 4516 7o h363 5747
SEF | 2519 [ 2896 ar 4131 3345 SEF || 2579 | 2022 a7 4200 3348 SEF | 2601 |[ 2054 BD 4245 33458
IWove the mouse aver the desired "Forecast Table™ to update graph. IMove the mouse over the desired "Forecast Table™ to update graph. Iove the mouse over the desired "Foracast Table™ to update graph.

* Partial Monthly Total

C5V
Download

ESP10 Forecast Ensembile

G5V
Download

ESP5 Forecast Ensembile

G5V
Download

Forecast Ensemble




New Monthly Water Supply Products

www.nwrfc.noaa.gov/ws/

4000 T T T

Water Supply Volume Monthly Forecasts (ESP10) for Water Year 2015

(SLMO3) WILLAMETTE - AT SALEM
Max, Min, 90%, 10%, and Median

3500

3000

2500

2000

volume, KAF

1500
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-

. - | ; 4000
[ obs Runoff
[0 ESP10 Forecast
< 30 Year Average 3500
1 3000
1 2500
- 2000
7 1500
1 1000
& j
1 s00
= <& ]
—_ = = ]

I i o

ocT

Ensemble Date: 2015-08-03

Month

SEP

Plot Created: 06/03/2015 02:58 PDT

WILLAMETTE - AT SALEM
Forecasts For Water Year 2015

WILLAMETTE - AT SALEM
Forecasts For Water Year 2015
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ESP Monthly Water Supply Forecast
10 days QPF: Ensemble: 2015-06-03 Issued: 2015-06-03

ESP Monthly Water Supply Forecast
5 days QPF: Ensemble: 2015-06-03 Issued: 2015-06-03

ESP Monthly Water Supply Forecast
0 days QPF: Ensemble: 2015-06-03 Issued: 2015-06-03

Forecasts Are in KAF 30 Year Forecasts Are in KAF 30 Year Forecasts Are in KAF 30 Year
Forecast % Obs Runaff Average Forecast & Obs Runoff Average Forecast % Obs Runoff Average
Period |90 % (|50 % || Average || 10 % | (2015-06-03) || (1981-2010) ||| Period |90 %|[50 % Average || 10 % | (2015-06-03) || (1981-2010) Period | 90 %)| 50 %[ Average || 10 % || (2015-06-03) || (1981-2010)
OCT 438 363 OCT 438 363 oCT 438 363
NCW 1643 1432 NOW 1643 1432 NOW 1643 1432
DEC 3542 2660 DEC 3542 2680 DEC 3542 2680
JAN 1983 2787 JAN 1963 2787 JAN 1963 2787
FEE 241 237 FEE 841 2317 FEE 841 2317
MAR 070 2086 MAR 070 2086 WMAR o070 2086
AFR 001 1750 AFPR 001 1750 AFPR 001 1750
WMAY 605 1337 MAY 605 1337 WAY 605 1337
JUN ] 293 | 310 36 355 4 861 JUN | 297 || 320 £l 426 34 261 JUN | 304 || 345 40 509 34 251
JUL ] 143 ] 158 44 237 358 JUL ] 144 ][ 183 45 237 358 JUL | 145 ][ 188 47 254 358
AUG | 90 | 108 49 161 219 AUG | 90 ][ 110 50 154 219 AUG [ o1 (117 54 154 219
SEFP | 99 || 130 64 258 203 SEFP | @9 || 131 65 260 203 SEF | @9 || 134 &6 260 203

Iiaove the mouse over the desired "Forecast Table' to update graph.
* Partial Monthly Tatal

IMove the mouse over the desired 'Forecast Table' to update graph.
* Partial Monthly Total

Iave the mouse over the desired "Forecast Table” to update graph.
* Partial Monthly Total
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R ESP5 Forecast Ensembile
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www.nwrfc.noaa.gov/natural/

| Weather Forecasts | Climate |

Ensemble Date: 2

o Williams ¢ Red Deer

®Lake

o Lake Louise o Kindersle

4 Banff
- ° Calgary

°Kamloogs
© Brooks

o Medicine
 Kelowna Hat

) § ° Lethbridge
°Cranbrog

Havre

Kalispellow e/
O

Polsord
0 O 3 Great Falls e
07C :

1’-34LM|ssouléb-o o
Helergp e
@

Aberdeld
L/ L)
Q
o O i
Lewiston @ ° J ©
® O “
w.ng Ww@la e Y O
8 ® PO Q
La Grand@ S )

Astoria

Bozemane Billings e

O
O

® o
® - ¢
o % 4 e
o°""‘§ POVRE 084 4

: ® ® Bois3gD o
Coos Ba ¢ ° © ® ®

o0
L %
o)

Idaho Fallg

®0
® Po(atalc.
Twin Fallse o 2

Riverton e

]

Green River e

New Natural Volume Forecasts

Same look and feel as
traditional water supply
volume products

= Many more locations

Incorporates new
naturalized observed
runoff

*= No volume period
restrictions

= Verification now possible

Adjustments are more
comprehensive

= All modeled man-made
impacts accounted for

www.nwrfc.noaa.gov/natural/nat_adjust.php



June 2015 Water Supply Briefing

National Weather Service, Northwest River Forecast Center

Questions?




